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The study area lies in southwest Douglas County 5 
kilometers south from Camas Valley and is accessible by 
state highway 42. The purpose of the study was to map 
the geology at a 11)1,250 scale, determine the strati-
graphy, study the petrology of the formations, and deter-
mine the provenance within a tectonic setting. 
Structural features that control the map pattern 
of the northwest quarter of the Dutchman Butte quadrangle 
are a syncline and anticline which tr~nd to the northwest. 
"\ 
Both folded structures are truncated by the east trending 
Canyonville fault zone within the area mapped. The last 
movement in the fault zone occurred in the middle Eocene 
and was down-to-the-north. 
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Petrology of the rocks within the study area, with 
the exception of a few minor serpentinite bodies, is sed-
imentary. Clast composition of the coarse-grained sedi-
mentary rocks is a varied composition of Qasaltic-andesite, 
andesite, quartzite, phyllite, chert, mudstone, sandstone, 
and conglomerate. Grain compositions of the fine-grained 
sedimentary rocks reflect a similar source. 
The oldest formations within the study area are the 
late Jurassic Dothan Formation and the late Jurassic to 
early Cretaceous Riddle and Days Creek Formations of the 
Myrtle Group. These formations are within and to the 
south of the Canyonville fault zone. The Eocene Roseburg, 
Lookingglass, and Flournoy Formations are overlying the 
Mesozoic formations. Stratigraphic thickness for the 
pre-Tertiary formations was not determined due to severe 
structural deformation of the units, however, an estimat-
ion of 1 kilometer or more was made. Thickness for the 
Eocene formations was calculated from measured sections 
'to be at least 900 meters. Primary sedimentary struct-
ures including rip ups, flute casts, trough sets, cross-
bedding, ripple marks, and channel scour and fill are 
common throughout the study. area. These structures, 
analyzed in conjuction with the geometry of the planar 
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and lenticular bedding, are interpreted to have been 
formed within a pro-deltaic to deltaic depositional en-
vironment on a continental shelf, slope, or in a tectonic 
basin. Paleocurrent directions were determined to be from 
the south-southwest and southeast. Composition of the sed-
imentary rocks indicate a volcanic-arc source, possibly 
the Rogue Formation which lies to the south of the study 
area. Faleocurrents of south-southwest and basaltic rock 
fragments in some outcrops indicate a second possible 
source from the Mt. Bolivar igneous complex in the adjacent 
Bone Mountain quadrangle. 
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INTRODUCTION 
LOCATION AND ACCESSIBILITY 
The northwest quarter of the Dutchman Butte quadran-
sle is located in Douglas County, west of Riddle and south 
of Camas Valley in southwestern Oregon (Figure 1). The 
thesis area, 158 kilometers2 , lies within the boundary 
between the Coast Range and Klamath Mountains physiographic 
provinces of Oregon. 
Oregon Highway 42 provides access from both the east 
and the west (Figure 1). There are also paved roads along 
Cow Creek, Union Creek, and Buck Spring Ridge. In addition, 
the unpaved Bureau of Land Management roads are quite 
numerous. 
PURPOSE OF STUDY 
The principal subject of this study is the nature 
of the middle Eocene sedimentary rocks which straddle 
the boundary between the Klamath Mountains and Coast 
Range P~ovinces. Excellent exposure of middle Eocene 
strata that lap over this boundary are found in the north 
half of the Dutchman Butte quadrangle. Objectives of 
this study are to produce a detailed geologic map at 
1131,250 scale, measure stratigraphically and examine 
petrologically the middle Eocene rocks, and present an 


















Figure 1. Location sketch map of study area. 
2 
interpretation of the geologic history for this area. 
CLIMATE. VEGETATION, AND LAND USE 
A tem~erate climate marked by mild wet winters and 
warm dry summers is typical of this area. In July the 
average temperature is about 20 degrees celcius. Annual 
precipitation over the area averages 75 to 125 centimeters 
(Dicken, 1955). In winter the higher peaks may have snow. 
Vegetation is dominated by Douglas fir. In areas 
where clear-cutting has been done, poison oak and alder 
are the first growth. This first growth is supplemented 
by oak of various subspecies, madrone, manzanita, rhodod-
endrons, Oregon grape, and blackberries. Mature forests 
of Douglas fir also includes rare Port Orford cedar, red 
cedar, blue spruce. sugar pine, and hemlock. 
3 
There is logging activity within the area and clear-
cutting has extensively exposed many excellent rock out-
crops. Placer mining may have begun as early as the 1850's 
along the Middle Fork of the Coquille River and its trib-
utary, Twelvemile Creek. Early in this century, Loganberry 
Looney and several Chinese prospectors worked Twelvemile 
Creek, especially at the mouth of its tributary, Dice Creek. 
The head of Elk Valley may have been used in the past for 
pasture land. 
GEOMORPHOLOGY 
This study area has very rugged topography. The 
f!ll r<i''li'»-~'H---+9-f."t'~ .......... ,., .... ~ 
lowest elevat.ion along the Middle Fork of the Coquille 
I 
River is a little less than JOO meters above sea level, 
and the highest elevation is.about 1,170 meters on Big 
Dutchman Butte. Slopes·are moderate to steep, forming 
cuestas and hogback ridges. Dip slopes are common. The 
geomorphology has been attributed to deep dissection of an 
uplifted erosional surface (Diller, 1902, Dicken, 1955). 
The trellis drainage pattern is controlled by lithology 
and structural features (Figure 2). Boulder, Dice and 
Twelvemile Creeks outline the east to west trend of the 
Canyonville fault zone. Ridges that divide the creeks 
and the Middle Fork of the Coquille River are capped with 
pebbly sandstones and conglomerates. 
PREVIOUS WORK 
Regional geological mapping has been done by Diller 
(1898, 1902, 1907), Diller and Kay (1924), and by Wells 
and Peck (1961). A geological map of the Dutchman Butte 
quadrangle was started but not completed by Hollis Dole. 
This map is on file with the Oregon Department of Geology 
and Mineral Indus~ries. The geologic map of Douglas 
County by Ramp (1972) and Nickel Investigations In Oregon, 
by Ramp (1978) include the study area. Baldwin has done 
extensive geologic wo~k in adjacent areas (1964, 1969, 
1974), and has published his work with Hess (1971) and 
4 
Rud (1972). The northeast quarter of the Bone Mountain 
quadrangle immediately to the west was mapped by Johannesen 
Twelvemile 
~ 
~Middle Fork of the Coquille rtiver 
Bridge Creek 
_ ~ttle,.. Cr,.'.:k 
Di~ Creek~ 
0 1 .. , 
!\.ilometers 
Elk Valley Creek 
Figure 2. Sketch map of the drainage within the map area. 
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(1972). The northeast quarter of the Dutchman Butte quadr-
angle was mapped by Perttu (1976) overlapping part of the 
present study area. Black has studied the structure of 
the Dothan Formation in the southeast quarter of the Dutch-
man Butte quadrangle (1979). 
FIELD WORK 
Five weeks were spent in the field during the summer 
of 1978 in which time approximately 140 kilometers2 were 
mapped. In the fall of 1978, winter and spring of 1979, 
three weeks were spent mapping the remaining 18 square 
kilometers, and measuring in detail five stratigraphic 
sections. 
LABORATORY WORK 
Fifty samples were thin-sectioned for petrologic 
examir.ation by microscope. Random samples from the Tert-
iary formations were picked for feldspar staining. From 
the five measured sections and stratigraphically repre-
sentative outcrops, twenty two thin sections were examined. 
In each of the thin sections a minimum of 500 mineral 
grains and rock fragments were identified and tabulated 
by point-counting. Stratigraphic section was measured 
using cloth tape, clinometer, and brunton compass. 
Structural analysis was accomplished by attitude plotting 
on equal-area nets, examination of cross-sections, and 
1112,000 aerial photograph interpretation. Three hundred 
attitudes were plotted on equal-area nets for Pi-S orient-
+. a vlOn. 
GEOLOGICAL SETTING 
The Canyonville fault zone seperates the Klamath 
Mountains and Coast Range Provinces (Perttu, 1976). The 
Klamath Mountains Province, which in this region lies to 
the south of the Canyonville fault zone, is composed of 
deformed and metamorphosed pre-Tertiary sedimentary and 
igneous rocks. The formations within this province that 
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are in or r.orth of this fault zone include the late Jurassic 
to early Cretaceous Myrtle Group comprised of the Riddle 
and Days Creek Formations. The late Jurassic Otter Point 
Formation is entirely north of the Canyonville fault zone. 
Within and south of this fault zone is the late Jurassic 
Dothan Formation. To the south of the study area within 
the Galice quadrangle are outcrops of the late Jurassic 
Rogue a~d Galice Formations. rhe Dothan Formation and the 
Myrtle Group are the only pre-Tertiary formations within 
the study area. Deformation of these formations has been 
interpreted by Coleman (1971, 1972) to have occurred near 
an actively underthrusted accreting continental margin. 
The very complex east to west trending Canyonville 
fault zone is thought to have been a part of the southern 
boundary of a subducting oceanic plate (Perttu, 1976). 
The northern boundary of this plate was the Leech River 
Fault of Vancouver Island (Snavely and MacLeod, 1977). 
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Although serpentinite is found within the Canyonville fault 
zone to the west and east of the area studied, it is nearly 
nonexistent in the map area. Movement within the fault 
zone is believed by Perttu and Benson (1975) to have ceased 
by Eocene time. 
Within the Coast Range Province north of the Canyon-
ville fault zone are sedimentary rocks of Eocene age. 
These include the Roseburg, Lookingglass, and Flournoy 
Formations found within the map area and the Tyee Form-
ation which lies to the north. Baldwin (1964, 1974) has 
postulated that these rocks were deposited in continental 
shelf and slope depositional environments. Snavely and 
MacLeod (1977) believe that these Eocene rocks are turb-
idites deposited in a deep marginal basin on an accreted 
oceanic plate. This tectonic basin extended from the 
Klamath Mountains in S•)Uthwestern Oregon to Vancouver 
Island, British Columbia. 
STRATIGRAPHY AND PETROLOGY 
INTRODUCTION 
All the rocks in the northwest quarter of the Dutch-
man Butte quadrangle are sedimentary with the exception of 
narrow serpentinite bodies found within the Canyonville 
fault zone. Outcrops of pre-Tertiary rocks are few and 
occur within or south of the southern boundary of the fault 
zone. Structural deformation has been so severe that accur-
ate stratigraphic thicknesses could not be determined for 
these older rocks. Tertiary rocks within and north of 
this fault zone were structurally less complicated. There-
fore, these rocks were studied in greater detail. 
DOTHAN FORMATION 
The Dothan Formation was named by Diller in 1907 
for a section of rock exposed near the now abandoned rail-
road station on Cow Creek a few kilometers ·south of the 
map area. Lithology of the Dothan Formation is dominantly 
sandstone and mudstone within the Dutchman Butte quadrangle. 
However, there are also outcrops of conglomerate, limestone, 
chert, basic volcanic rocks, greenstone and phyllites near 
faults. Although this formation is found only on the south-
ern boundary of the study area (Plate 1), it is the most 
commonly outcropping unit in the southeast quarter of the 
Dutchman Butte quadrangle (Black, 1979). The thickness of 
this formation in the study area is undeterminable because 
of severe structural deformation by the Canyonville fault 
zone. Kent (1972) however, calculated about 2 kilometers 
in his study area in the southeast quarter of the adjacent 
Bone Mountain quadran~le. A maximum thickness· of greater 
than 5 kilometers was estimated by Wells and Peck (1961). 
The age for the formation was determined by fossil evid-
· ence (Koch, 1966) to be late Jurassic. 
Sandstone of the Dothan Formation 
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Sandstone is the dominant rock type of the Dothan 
Formation in this study area. The bed thicknesses range 
from a few centimeters to a few meters. Individual beds, 
however, can be followed only a few meters in outcrop be-
cause of intense deformation. The sandstone, grey to olive 
on fresh surfaces, is a feldspathic to lithic sandstone 
(Kent, 1972). Lithic fragments are predominantly volcanic 
and chert. Sericite patches are noticeable throughout 
the sandstone; quartz and calcite veining are common. 
Mudstone of the Dothan Formation 
Mudstone ranges from interbeds between sandstone 
beds to thick sections with minor sandstone beds. These 
argillaceous rocks are grey to almost black in fresh ex-
posures, and are generally massive but occasionally ex-




The base of the Dothan Formation in the study area 
is not ~xposed. The top of the formation on Big Dutchman 
Butte is overlain with an angular unconformity by the Olalla 
Creek Member of the Lookingglass Formation. The absence of 
the Dothan Formation except in the southeast corner, and 
the absence of older Eocene formations on Big Dutchman Butte 
indicates a possible early to middle Eocene topographic high 
of Dothan Formation in this area. 
MYRTLE GROUP 
The Riddle Formation is the older unit of the Myrtle 
Group and.. it is ~osed wi thi~ the map are.a. Days Creek 
Formation is the second unit of the Myrtle Group and has 
not been identified in the study area. Both formations are 
named after two towns south of Roseburg. The Myrtle Group 
was named by Diller (1898) and redefined by Imlay and 
others (1959). 
The rock type of the Riddle Formation in the area 
studied is conglomerate. Clasts range in diameter from 
less than 0.5 centimeters to more than 8.0 centimeters. 
The non-chert clasts are volcanic, sedimentary or very 
low-grade meta-sedimentary rocks. Sand-size matrix is 
less than 20 percent of the total volume. This data con-
curs with Perttu's (1976) description of this formation 
found in his map area to the east. 
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The Riddle Formation crop~ out only in one locality in 
the northwest quarter of this quadrangle, within the Canyon-
ville fault zone (Plate 1). This exposure is approximately 
0.8 square kilometers on the east margin of the study area. 
On the west margin of the map area there is about 0.5 square 
kilometers of undifferentiated conglomerates of the Myrtle 
Group (Plate 1). Stratigraphic thicknesses for these fault 
slices cannot be determined. The Myrtle G~oup is late 
Jurassic in age, but post-Dothan, based upon fossil evid-
~nce (Imlay, written communication to Baldwin, 1970). 
Contact Relationships 
Myrtle Group outcrops are tectonic slices within the 
Canyonville fault zone in the northwest quarter of the 
Dutchman Butte quadrangle. This group underlies, with an 
angular unconformity, the Olalla Creek Member of the Look-
ingglass For~ation. The base of the ~yrtle Group is not 
exposed in the map area. 
EOCENE FORMATIONS 
Diller's (1898) Umpqua Formation was divided by 
Baldwin (1974) into three formationss Roseburg, Lookingg-
lass, and Flournoy Formations. Prior to this division, the 
Umpqua Formation was informally broken into lower, middle, 
and upper. These informal units were formalized by Baldwin 
(1974) into formations based upon three unconformities, 




The Roseburg Formation is named for Roseburg, the 
county seat of Douglas County, about 40 kilometers north-
eas~ ~f the map area. 
Outcrons consist of grey to olive grey mudstones 
and sandstones which are locally pebbly. In hand sample 
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the pebble clasts appear to be basalt, greenstone, phyllite, 
quartz, chert, mudstone and sandstone. In thin section 
the clasts are predominantly metamorphic and sedimentary 
rock fragments, the volcanic rock fragments being pract-
ically nonexistent. This disparity between hand sample 
~nd thin section composition is assumed to have resulted 
from the misidentification of the basalt rock fragments 
in the hand samples. Cut and fill structures are evident, 
leaf and other plant fossil debris are common. East of 
this area, minor coal lenses have been found in the Rose-
burg beds (Pe~ttu, 1976). 
The formation is exposed north of the southern 
boundary of the Canyonville fault zone on the east margin 
of the map area (Plate 1), as mapped by Perttu (1976). 
Structurally this area consists of a small north-trending 
anticline with the Roseburg Formation exposed along the 
axis and the Lookingglass Formation on the limbs. A thick-
ness of at least 150 meters has been estimated from cross-
sectional data. 
The age for this formation hag been determined to 
14 
be early Eocene (Baldwin, 1974). Fossil evidence for det-
ermining the age of this formation include palynomorphs, 
nannofossils, and foraminifera. 
Contact Relationships 
The Roseburg Formation is not found south of the 
Canyonville fault zone, where younger Eoc·ene beds· overlie 
the pre-Tertiary. As stated earlier, the lack of the form-
ation in this area may be due to nondeposition on topogra-
phic highs of the Dothan Formation in the early Eo~ene. 
Although there does not appear to be an unconformity be-
tween the Roseburg Formation and the overlying Lookingglass 
Formation within the may area, Baldwin (1974) has been able 
to discern an unconformity based upon his regional study. 
LOOKINGGLASS FORMATION 
This formation is named for a section in the Looking-
glass Valley n-0rth of the study area (Baldwin, 1974). The 
Lookingglass Formation has been divided into three memb.ersa 
the Bushnell Rock Member, named after a hill northeast of 
the hamlet of Tenmile; the Tenmile Member named after the 
settlement a few kilometers· northeast of the map areas and 
the Olalla Creek Member named after the stream northeast 
of the map area near Tenmile. 
Lithologically the Bushnell Rock Member is a con-
glomerate, the Tenmile Member is a mudstone to sandstone, 
and the Olalla Creek Member is a pebbly sandstone (Baldwin, 
15 
1974). A wide variety of rock fragments can be found in 
this formation, including basaltic-andesite, andesite, 
phyllite, greenstone, quartzite, amphibolite, schist, cher~. 
mudstone, sandstone, and conglomerate, 
The Lookingglass Formation is the prevalent formation 
in the northwest quarter of the Dutchman Butte quadrangle, 
covering about 100 square kilometers. Stratigraphic thick-
ness of this formation in the map area is variable with a· 
maximum of 740 meters. This is a conservative estimate, 
however, because the base of the Bushnell Rock Member is 
not clearly exposed in the study area except for a small 
area on the east margin. 
The age of this formation was determined by paleon-
tological evidence by Turner (19J8) and Thoms (1965) to 
be middle Eocene. 
Bushnell Rock Member 
The Bushnell Rock Member crops out along the Twelve-
mile Creek near the mouth of Dice Creek, and along Union 
Creek on the east margin of the map area.(Plate 1). This· 
member is not continuous in the map area, a reflection 
which is exemplified at Big Dutchman Butte. Here the 
Dothan Formation is overlain with an angular unconformity 
by the Olalla Creek Member of the Lookingglass· Formation. 
At this locality the Roseburg Formation, the Bushnell Rock 
and Tenmile Members of the Lookingglass Formation are ab-
sent. North of Big Dutchman Butte, the Bushnell Rock Mem-
ber is exposed within the limbs of~ large open syncline 
and a small subsidiary anticline. 
The Bushnell Rock Member is composed of conglomerate 
16 
with rare sandstone beds. These sedimentary rocks are blue 
grey when fresh, colored reddish grey when weathered; poorly 
sorted, subangular to subrounded rock fragments of pebble to 
boulder in size (Figure J). Total volume of the conglomer-
ates is 70 percent rock fragments, and JO percent matrix 
of ~edium to coarse-grained sand. 
Sedimentary rocks make up about 60 percent of the rock 
fra~ment total (Table I). The majority of these rock frag-
ments are reworked greywacke composed of quartz, plagioclase, 
chert, and volcanic rock fragments. Chert of various colors 
is common. 
Metamorphic rocks are about JO percent of the rock 
fragment total. Phyllite is the dominant rock type, al-
though greenstone, quartzite, amphibolite, and schist are 
also present. 
Despite a percentage of less than 10 of the rock frag-
ment total, the volcanic clasts have a varied composition 
and texture. These rock fragments are basaltic-andesite, 
andesite, with rare diabase and pyroxenite. Texture of 
these rocks are felty. pilotaxitic, and spherulitic. 
Composition of the conglomerate matrix is roughly 66 
percent quartz and 33 percent feldspar grains. Metamorphic , 
quartz of the recrystallized type is the most common.quartz 
grain although the stretched type has also been identified 
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• 0 . 180 Pebbly sandstone, light gr9y to buff, weathering 
- reddish buff to orange, medium to coarse-grained, 
~ · 170 poor to mode~tely well sorted1 pebbles of su'o-
~- ·: · angular to subrounded t>asaltic-andesite, andesite, 
· • 160 greenstone, chert, mudstone, and sand~tane: firmly 
.. 0 - boundr thick tabular beds with so:ne lenticular beds1 
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Cover 
Sandstone, olive grey, weatherin~ reddish grey, fine 
to nedium-grainec, ~oderately wet~ to well sorted: 
subangula~ to subrounded fe:dspar, chert. and volcan-
ic rock fragments: fir~ly bou..~d: thick tabular beds • 
Weathers to form s:opes. 
Conglomerate, bl~e grey, weathering reddish grey, 
pebble to cobble-size clasts i~ ~ medium to coarse-
g:-ained 9and mat:-ix, poorl:t sorted; suoar:gular to 
subr.Junded basalt, greem~one, cnert, quartz1 fir!llly 
bound: bedding is rare. Weat~ers to form l~dges. 








































































































































































































































































in thin section. Vein and plutonic quartz are present in 
small amounts~ Potassium feldspars are rare or nonexistent 
in samples. Anorthite content of the plagioclase is within 
the oligoclase to andesine range. These plagioclase grains 
are comm·only sieved or zoned. Many grains are decomposing 
and have altered to clay; unaltered grains frequently have 
inclusions of apatite. These mineral grains are petrolog-
ically similar to the rock fragments found in the conglom-
erates. Fossils were not found in any samples. 
Sedimentary structure of the conglomerate is massive. 
Sandstone sedimentary structures include channel cut and 
fill, load casts and flute casts. 
Although good outcrops can be found in the limbs of 
the fold structures, the base of the Bushnell Rock Member 
is not well exposed. Stratigraphic thickness for this 
member was determined in one measured section (Figure J) 
to be at least 5 meters. However, on the west margin of 
the map area there is at least 100 meters of stratigraphic 
exposure where this member is in contact with the Olalla 
Creek Member. 
Tenmile Member 
The Tenmile Member is exposed on the east and west 
margins of the map area, in the limbs of the large syncline 
and small anticline both of which have a northwest trend 






This member is composed of mudstone, fine to medium-
grained sandstone. These rocks are light grey to olive 
grey in color, moderately well to well-sorted, subangular 
to subrounded grains. Total volume of these rocks is 50 
to 80 percent sand-size grains and a matrix of 20 to 50 
percent mud. Composition of the mineral grains is pre-
dominantly quartz and feldspar up to 98 percent of the 
total population (Table II). Rock fragments found in thin 
section are in almost all cases sedimentary, primarily chert. 
Vein quartz is the most common quartz, however, 
nlutonic and metamorphic are also present.. Metamorphic 
quartz grains are the stretched and recrystallized variet-
ies. Plagioclase grains range in composition from oligo-
clase to labradorite. Potassium feldspar is nonexistent 
in thin section. Feldspar grains are frequently sieved and 
have decomposed to clay in various degrees of alteration. 
Accessory mineral grains are less than 5 percent of the 
total population. These minerals include epidote, glauc-
oni te, chlorite, hornblende,. hypersthene, and augite. 
Wood fragments, horizontal borings and feeding trails 
are common. Trace fossils resemble Onhiomorpha nodosa (?), 
however, the vertical component to the norizontal borings 
has been eroded during the depositinn of the overlying 
beds. These box-like horizontal borings also lack the 
nodose, pelleted exterior characteristic of Ophiomorpha 




































































































































































































































































































































Bedding morphology of this member in most areas has a 
tendency to be planar, however, lenticular bedding is also 
present. Bouma a, b, and e intervals are repetitious for 
these sedimentary rocks. Trough sets, load casts, flute 
casts, and rip ups are commonly seen in outcrop. Sediment-
ary dikes are exposed on Buck Spring Ridge on the east mar-
gin of the map area. 
Measured sections have revealed that this member has 
three tongues •. All three units vary in thickness as the 
result of this intertonguing (Figure 4). The lowest Ten-
mile tongue has 70 meters as measured at Buck Spring Ridge 
(Figure J). The second tongue was measured at Buck Spring 
Ridge to have a range of 25 to 50 meters (Figures 5a and 
5b). This middle tongue of the Tenmile Member has a max-
imum thickness of 190 meters as measured at Chipmunk Ridge 
(Figures 6a and 6b). In the northeast corner of the map 
area, 70 meters was measured for the third Tenrnile Member 
tongue (Figure ?)o The measured section in the northwest 
corner of the map area was the only section where the Ten-
mile Member is not exposed (Figures Sa and Sb). Stratigr-
aphic relationships of these five measured sections is ill-
ustrated in a fence diagram (Plate 2). 
Olalla Creek Member 
The Olalla Creek Member has exposure of about three-
fifths (90 square kilometers) of the northwest quarter of 
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Lithology 
Sandstone, olive grey, weathering buff to reddish 
buff,. fine-grained, well sortedr subangular to sub-
rounded quartz, chert, and volcanic rock fragmentY1 
firmly boundr tabular beds, load structures and rare 
rlpplP. marksr paleocurrent direction to 285°. Weath-
ers to form slopes. 
)eobly sanastone, ou11, wea~ner1ng rea ou11, meo1um 
to coarse-grained, poor to moderately well sortedr 
eubangular to suhrounded andesite, greenstone, qnRrt• 
zite, and cherts firmly bounrlr tabular to lenticular 
bedding, cu~ and fill structures. Wndthtrs to form 
slopes. 
Sandstone, olive grey, weathering buft to r~ddlsh 
buff, fine-grained, well sortedr 3ubangular to eub-
robndad quartz, chert, and volcanic rock fragment~, 
firmly bounds tabular beds, load 9tructures
0
and rare 
ripple markss paleocurrent direction to 285. We&th-
ers to form slopes. 




Ag~ I Uni ts 
C\I 
c: (I) 
0 :l - Ct 0 c: 
a> E 0 i::: ..... 
a> ... 
(,) 0 
LI.. ... 0 Q,) 
LU ..0 
II) E 


















. . · 












: · ~: .. 190 Pebbly sandston~. buff, weathering reddish buff, med-
... ~~ iu:n to coarse-g-:-ained, poor to moderate'ly·well sorted; 
.. : . . .. subangular to subro'..lr.ded a:-idesi te, greenstone·, phyl-
1
., · · · t80 lite, quar~z.ite, chert, mudst:me, fir-rnly bound; tab-
. '. 
0
,- ular to lenticular bedding, lineatec pebbles, low-
~ · · angle cross-bedding, few trough sets, rare ripple 
~: ~ marks and load casts, cut and fill structu~e, paleo-
. · , current direction to )0°, Weathers to for-m ledgt!s and 
" slopes, 
·~"" .. ,, .. ·r--
0 .. ~ . ; . ~ 50 -0 1140 
0 
1 • .._......~JC \. ·,· ·. -
. . . ' . 
\
. ·. . I ' t 20,, 
~.·· 
\L HO 










Ai?;.? Unit:! Col.umn Litholo41ty 
In Meters 
\ ... ; 
) :. ~ 




. . -... 
100 
.. -I. ( ... . . .. 
90 ..... 
\" --I J 
I 
N i ac 
I • 
c - Sandstone, olive grey, weathering to t:ght brown, 0 4) .. recdish brown, buff, well soC"ted: subangular to sub-
::: :I r~unded quarti, fe~d3par, :hert, and volcanic rock 
4) 0 
Cl' 
70 fragment~, firmly bound1 tabular to lenticular beds, c c 
4) E 0 trou~h se~s, sedimentary di~es1 paleocurrent dtrect-
(J .. ~ 
i 
0 0 - ion to 6) , ~eathers to form slopes. u.. . . UJ .. 
Q) 
"' 
.c . . . 60 
~ ti) E 
'O 
0 4) 
'O OI ~ -·- OI 
:E c .. 
·- <SI l 
... 
~ -= 50 
~ I ~ ... -I 1' -·. ~ .,. 


















I· .. ::·. 





































Pebbly sandstone, grey, weathering reddish brown, 
nedium to eo~r!e•grained, poor to moderately well 
sorted: pebbles composed of subangular to subrounded 
andesite, dlorLte, conglomerate, chert, and quartz, 
firmly bound; tabular to lenticular beds, lineated 
pebbles, load caste, cut and fill structures1 p~leo­
current directlon to the northwest. Weathers to !orm 
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Sandstone, grey, weathering to light brown, fine-
grained, well sorted1 composed of subangular to sub-
rounded feldspar, quartz, chert. and volcanic rock 
fragm~nts1 firmly bo11nd: tabular to lenticular beds, 
low-angle cross-bedding and trough sets. Paleocur-
rent direction to 6J~. Weathers to form slopes. 
Pebbly sandstone, grey. weathering to brown,. buf~, 
reddish brown, medium to coarse-grained, poQr to mod· 
erately well sorted; pebbles of subangular to sub-
rounded andesite, diorite, greenstone. conglomerate, 
quartz and chert; firmly bound: tabular to lenticular 
bedding, pebble lineation, low-angle cross-bedding 
cut and fill structures1 paleocurrent direction to 
the northeast. Weathers to form ledges and slopes. 
Sandstone, olive grey, weatherir.g to light brown, 
reddish brown, buff, well sorted; subangular to sub-
rounded quartz, feldspar, chert, and volcanic rock 
fragments1 firmly bound: tabular to lenticular beds, 
trough sets, sedimentary dikes; paleocurrent direct-
ion to 63°. Weathers to for~ slopes. 
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ing reddish brown to brown, mediwm to coarse-grained, 
·~, poor to moderately well sorted1 pebbles composed of 
~ tlO subangular to subrounded q~artz, chert, andesite, 
• , and greenstone; rlrmly bound 1 tabular to lenticular 
0 
beds, lineat~d pebbles, ripple marks, low angle ~ross4 
~· ·: bedding, rare trough sets 1 paleocurrent direct lon 
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Sandstor.~. li6ht grey to dark grey, weatherini b~ff 
to reddish buff, fine to medium-grained. moderately 
well to well 'ortP.dr subangular to subrounded quar!z, 
feldspar, chert and volcani~ rock fragments1 firmly 
bounds thick tabular beds. few load casts, minor 
slu~ping. Weathers to for~ slopes. 
-- --'---~----------------------------j 
~.1 l • '· · "I zo j Pebbly .sandstona, light grey to olive grey, weather-
• • • • 1 in~ ')uf!' to reddish buff, fine to coarse-grained. 
~. · _ · H poor to moderately well sorted 1 pebbles composed of · · . · · I chert, andesite, diorite., greenstone: ri.rmLy boun1s 
' .. () ·. · • tabula!:" to sligf\'tly lenticular b<!ds. Uneated peb'ole.s 
.- . · ... ·~' lO t"are cross-bedding and lo~d ca,ts. abundant Leaf and 
~ _ · wood fragrnen ts at the base of' 'this uni -c. Wea the rs 
· ·. . ·. . to form ledges and 1 lopes. 
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Figure 7. Measured Section IV 
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pebbles composed of subangular to subrounded ande· 
site, greenston~. sandstone, conglomerate, quar~z • 
~and chert; firmly b<>und; thick tabular and lenticular 
bed!!', cut and fill structures,, ra:-e load casts: pale-
JO I ocurrent direction to the northwest. Weathers to 
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Flgure 8a. Measured Section V at the northwest 
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r Sandstone, light b~oWTI to light i!"ey, weathering red-
dish bu!! to orange byff medium to coarse-grained 
lJOlmoderately well to well sorted: subangular to sub-
rounded quartz and feldsparh chert and volcanic rock 
fragments, f lrmly bound: thick tabular beds, rare 
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\ 
Pebbly sand5tone, light grey ta buff, weathering 
light brown, light red, buff to orange. medium to 
coarse-grained, poor to moderately well sorted; 
pebbles composed of subangular to subrounded ande-
si te, greenstone, sandstone, conglomerate. quartz, 
and chert: firmly bound; thick tabular and lentic-
ular beds, cut an~ fill structures, rare load castsa 
paleocurrent direction to the northwes~. Weathers 
to form slopes and ledges • 
Figure 8b. Measured Section. V at. the northwest 
corner of the study area. 
Jl 
Member are included within the Canyonville fault zone. A 
less deformed sequence of the Olalla Creek Member interton-
~ues with the Terunile Member north of Big Dutchman Butte. 
To the south o~ the Canyonville fault zone. in the southwest 
corner of the map area, this intertonguing can be seen in 
outcrop on Sixmile Ridge. On the western margin of the 
study .area, the Olalla Creek Member is in contact with the 
Bushnell Rock Member where the Tenmile Mem~er is absent. 
The Olalla Creek Member caps Big Dutchman Butte in the south-
east corner of ~he study area. Here the contact is with 
t:te Dothan For11ati·Jn; the Roseburg Fo!'matior., the Bushnell 
~ock and Tenmile Members ~f the Lookingglass Formation are 
~i3sing. On the north boundary of the map area, the Olalla 
;;...t .. ,... 
Creek Member is overlain by the Flournoy Formation with a 
disco?'.lformity. 
The Olalla Creek Member is composed of light grey 
:nud3t·Jne and light grey to brown, fine to coarse-grained 
sandstone that usually contain subangular to subrounded 
~ebble to cobble-size clasts. Composition of the clasts 
in hand sample is basaltic-andesite, andesite, diorite, 
greenstone, phyllite, quartzite, serpentinite, chert, mud-
stone, sandstone, and conglomerate. Percentages vary but 
andesite, diorite, phyllite, and chert are the most frequent 
rock fragment-s.. This pebbly sandstone is composed of 80 
percent pebbles and sand-size grains. The remaining 20 
percent of this rock is composed of a mud matrix. However, 
il 
32 
there are pebbly and sandy mudstones within this member that 
have a mud matrix of up to 50 percent. 
In thin section, most samples from the Olalla Creek 
Member show a dominance of rock fragments to near equal 
amounts of quartz and feldspar mineral grains. Sedimentary 
rock fragments are much more common than the volcanic or 
metamorphic rock fragments. 
The basal tongue of this member is 25.3 to 86.o percent 
rock fragments of which J7.8 to 91.3 percent is sedimentary, 
o.o to 45.5 percent is volcanic, and 8.7 to 32.2 percent is 
~etamorphic. A range of 2.9 to 41.6 percent quartz mineral 
Grdins is slightly greater than the 6.1 to 36.8 percent range 
for feldspar (Table III). 
The middle tongue of this member is similar to the 
basal tongue. Again rock fragments are dominant with near 
eq~al amounts of quartz to feldspar mineral grains. Of the 
rock fragments the sedimentary rock types are the most numer-
ous with a range of 4J.4 to 66.1 percent, followed by the 
volcanic rock types with a range of 20.8 to J2.9 percent, 
and the metamorphic rock types with a range of 1.J to J5.8 
percent. A total range of J8.2 to 6J.J percent rock frag-
ments exists for this tongue.. Mineral grains of quartz are 
slightly greater than feldspar grains in percentage with the 
former having a range of 20.1 to 42.8 percent, and the latter 
having a range of 16.7 to J4.8 percent (Table IV)o 

































































































































































































































































































































































































































































































































































































































































































ly different than the first two in compositional percent-
ages. Rock fragments are common with a dominant range of 
29.J.to 78.0 percent for the sedimentary clasts, however, 
metamorohic clasts with a range of 18.7 to 47.J percent are 
more numerous than the volcanic clasts with a smaller range 
of o.o to )2.0 percent. Rock fragments have a total range 
of 13. 6 to 56 •. 4 percent. Mineral grains of quartz and 
feldspar are near equal for this third tongue. A range of 
22.0 to 44.2 percent for quartz is almost identical with the 
range of 21.0 to 44.2 percent for feldspar (Table V). 
Rock fragments for all three tongues of the Olalla 
Creel{ Member include diabase, basaltic-andesite, andesite, 
phyllite, schist, quartzite, chert, mudstone, sandstone, and 
conglomerate. Igneous rock fragments· have volcanic textures 
conrposed of felty, pilotaxitic, and spherulitic textures. 
Phyllite is common, higher grades of metamorphic rocks are 
rare. Phyllitic rock fragments are frequently deformed as 
the result of compac·tion. Chert fragments are plentiful 
and many have been fra~tured and then "healed" with chal-
cedony. Mudstone and sandstone rock fragments are feld-
spar and quartz rich (Figure 9). 
Quartz grains are usually high in vein and metamorph-
ic types. Metamorphic quartz grains are reqrystallized or 
stretched. Feldspar grains are almost entirely plagioclase, 
although there are trace amounts of potassium feldspars. 



























































































































































































































































































































plagioclase grains are sieved or zoned, and altered to clay. 
Clear grains of feldspar have apatite inclusions. Accessory 
minerals include hypersthene, augite, hornblende, biotite, 
ma~etite, epidote, chlorite, and glauconite. Cement is 
co~osed of calcite and chalcedony. 
Sedimentary structure is dominated by cut and fill 
relationships. Channels, commonly on a scale of 10 to 20 
meters wide and 1 to J meters deep, can be seen in outcrop 
(Flgure 10). Two types of channels have been seen, ercsicnal 
and depositional. According to Walker and Mutti (1977). 
erosional channels have a thinning upwards sequence whereas 
the depositional has a fining upwards sequence. Most out-
crops exhibit erosional channels in the map area. Paleo-
currents were determined to have come from the south as 
measured on flute casts· which are common in outcrop (Figure 
11). Other sedimentary structures include load casts, tool 
marking~, rip ups, graded and cross-bedding. Sedimentary 
dikes have been seen in outcrops where fine-grained sand-
stones occur. Ripple marks are rare and apparently occur 
in the top two tongues of this member. 
Macrofossil debris is common and is composed of wood 
fragments, pelecypod and gastropod fossils, rare arthropod 
and leaf remains in random orientation. Perttu (verbal 
communication, 1979) found that a significant amount of 
the fossils within the northeast quarter of the quadrangle 













Highway 42 include fragments that are trunk and large limb-
size. 
Vertical trace fossils are found in the medium to 
coarse-grained fraction, and horizontal borings and feeding 
trails that resemble Oohiomorpha nodosa (?) occur in the 
finer grain-size fraction. The vertical borings are pencil-
shaped and are 5 to 15 centimeters in length (Figure 12). 
Trace fossils in conjunction with grain size and sedimentary 
structure indicate a shallowing of the Eoc:ene basin (Frey, 
1971, 1973; Howard, 1972). 
Within the study area the Olalla Creek Member is a 
maximum of 440 meters thick. From measured se~tions it is 
apparent that this stratigraphic thickness v,aries with the 
intertonguing relationship of the Tenmile Member. The basal 
tongue of the Olalla Creek Member was measured at Buck 
Spring Ridge as 155 meters (Figure J). The second tongue is 
160 meters as measured at Buck Spring Ridge (Figures· 5a and 
5b). This second tongue also has a varied thickness of JO 
to 60 meters as measured at Chipmunk Ridge (Figures 6a and 
6b) and the northeast corner of the map area (Figure 7) 
respectively. The third tongue of the Olalla Creek Member 
is 25 meters measured at the northeast corner of the map 
area (Figure 7), and 125 meters at the northwest corner 
(Figures Ba and 8b). Stratigraphic relationships of these 
tongues with each other and the tongues of the Tenmile 




The bas-e of the basal member of the Lookingglass 
Formation. the Bushnell Rock Member. is exposed only in 
the limbs of the anticline on the east margin of the map 
area (Plate 1). Underlying the Bushnell Rock Member is 
the Roseburg Formation. In the southwest and southeast 
corners of the map area, the Lookingglass Formation's 
43 
Olalla Creek Member overlies the Dothan Formation with an 
angular unconformity. Along the north boundary of the study 
area, the Olalla Creek Member is disconformably overlain 
by the Flournoy Formation. This disconformity, however, 
is interpreted by Baldwin (1974) to be an angular uncon-
formity based upon his regipnal study. 
~ -.~.- '¥ '""·' : ~· 
FLOURNOY FORMATION 
The middle Eocene Flournoy Formation i.s exposed along 
the northern margin of the map area (Plate 1). This form-
ation was named by Baldwin (19?4) for a section of sand-
s~one and mudstone along the upper Lookingglass Creek in 
Flournoy Valley in the Camas Valley quadrangle to the north. 
Previously this formation was informally referred to as the 
upper Umpqua Formation (Baldwin, 19?4). Within the formation 
are the basal White Tail Ridge Member found to the west, and 
the Camas Valley Member found in the map area (Plate 1) and 
in the Camas Valley to the north. The White Tail Member is 
absent within the study area. 
Camas Valle~ 
r~V· 
,\ ii~~~ \o~-\ 110• 
\. io.\ (j.t-0 '5\ I 
wn1{e 0 ~~Q~ ~· 
,....., { J G\ 
... ' st<- ,a...'6 
Member: ~ 1<>-"' 
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This Member is named after the valley that lies to the 
north of the Dutchman Butte quadrangle. Within the map area, 
on Emerson Ridge and to the north are outcrops of this mem-
ber·, covering approximately 20 square kilometers (Plate 1). 
This unit is composed of medium to coarse-grained sand-
stone, light brown to grey in color; moderately well-sorted, 
subangular to subrounded grains of quartz, feldspar, and 
accessory minerals of hypersthene, augite, epidote, and 
chlorite (Figure 8b). Sand-size grains are 80 percent of 
the total volume, and a matrix of mud is 20 percent. In 
some localities the sandstone is pebbly, which comprises up 
to 15 percEU)t ot the total volume. 
Composition of the Camas Valley Member includes equal 
amounts of quartz and feldspar in the thin section specimens 
(Table VI). Vein quartz is the dominant quartz type. Feld-
spar is within the An20_40 range. Plagioclase grains are 
frequently sieved or zoned. Clear grains of plagioclase 
have inclusions of apatite. 
Rock fragments are primarily chert. Volcanic rock 
fragments exist as trace amounts in some outcrops but can 
be the dominant rock type for rock fragments in other out-
crops (Table VI). These rock fragments are andesite with 
a felty or pilotaxitic texture. Metamorphic rock fragments 
are not as common as the sedimentary and volcanic rock frag-






























































































































































































































































































are phyllite, which are deformed from compaction. 
Sedimentary structures consist of common load casts, 
with rare flute casts and ripple marks. Stratigraphic thick-
ness from measured section in the northwest corner of the 
map area (Figure 8b) is at least 20 meters, however, a com-
plete section was not measured for this member. 
Age of th~s member is middle Eocene as assigned by 
Rau (Baidwin, 1957). Ostrea ..§.Y• are found within the map 
area. These fossils are found in beds that may have a 
thickness up to a meter (Figure 1J). Wood and leaf frag-
ments are also common. Pelecypod and gastropod debris are 
easily identified in some outcrops, but trace fossils are 
absent. 
Contact Relationshins 
The Camas Valley Member within the map area overlies 
the Olalla Creek Member of the Lookingglass Formation with 
a disconformity. Attitudes of the bedding planes at the 
contact between these two formations are nearly equal within 
the map area. Baldwin (1974), however, believes that the 
Flournoy Formation overlies the Lookingglass Formation with 




Structural geology within the northwest quarter of 
the Dutchman Butte quadrangle includes the east to west 
trend of the Canyonville fault zone, and the northwestern 
trend of the Tertiary fold structures. 
PRE-TERTIARY STRUCTURE 
fo the east of the study area Perttu (1976) found a 
N40°E trend for the pre-Tertiary formations that lie out-
side of the Canyonville fault zone. The southeast quarter 
has two trends according to Black (1979). These trends 
compose a dominant northeast fold trend and a subordinate 
east by southeast fold trend. Dominant folds within Black•s 
area are very tight and in places isoclinal. Within the 
northwest quarter, the Dothan Formation is severly faulted 
along the southern margin of the Canyonville fault zone, and 
has no dominant fold trend. 
CANYONVILLE FAULT ZONE 
The Canyonville fault zone trends generally east to 
west across the map area (Plate 1). The eastern portion of 
this fault zone seperates the Jurassic Dothan Formation on 
the south form the Eocene Roseburg and Lookingglass Forma-
tions on the north. Fault slices of Riddle and Lookingglass 
49 
Formations are included within the fault zone. A small area 
of the Myrtle Group crops out within the fault zonn across 
the west margin of the map area. On the east margin of the 
study area within the fault zone lies a slice of the hiddle 
Formation bounded by serpentinite. 
Movements on the fault zone prior to the middle Eocene 
were suggested by Perttu (1976) to have been right lateral 
strike-slip with a displacement of up to 40 kilometers. In 
the no~thwest quarter of the Dutchman Butte quadrangle, the 
movement on the fault zone was down-to-the-north by the 
middle Eocene, with deformation being less severe on the 
north than the south margin. Displacement is estimated to 
be 100 to 250 meters on the north boundary, whereas the 
movement on the southern margin is presumed to be in excess 
of 250 meters. 
TERTIARY FOLD STRUCTURES 
Structural attitudes of sedimentary bedding planes were 
measured throughout the map area (Plate 1). The majority of 
these strikes and dips were recorded from the Tenmile and 
Olalla Creek Members of the Lookingglass Formation, and the 
Camas Valley Member of the Flournoy Formation. These three 
units together, cover over 80 percent of the map area. 
Pi-S population densities on equal area nets were 
utilized in determining the structural fold trends within 
the Lookingglass and Flournoy Formations. A Pi-S is the 
' 
pole normal to a bedding plane, and groups of these poles 
within an equal area net will give population densities. 
Therefore, the orientation of these densities on an equal 
area net may show fold trends, if any exist. 
50 
J ttitu:ies collected from the Terunile Member, the Olal.la 
Creek Member, and the Camas Valley Member were filtered 
through a Pi-S population density computer program, and 
plotted on equal area nets for each individual member. The 
Pi-S population density diagram for the Tenmile Member shows 
a northwest- southeast fold trend. In addition to this 
trend, the dips of the bedding planes are generally shallow 
(Figure 14). Data for the Olalla Creek Member also show a 
north,w~st-southeast fold trend. Be~difli; planes for t~is 
member, however, have relatively steeper dips than the Ten-
mile Member (Figure 15). Structural attitudes of th& Camas 
Valley Member have nearly horizontal dips, consequently :he 
data on this equal area net does not support a northwest-
southeast fold trend (Figure 16). 
The Pi-S population density diagrams confirmed the 
field mapping of folded structures within the Lookingglass 
Formation. These structures were mapped as a large syncline 
and a small anticline, both trending to the northwest (Plate 
1). The syncline fold axis extends through Chipmunk Ridge 
from the southern to the northern boundaries of the Canyon-
ville fault zone. The anticline is also within the fault 
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of Live Oak ~ountain. North of the ~anyonville fault zone, 
these fold structures do not ex.ist, as exemplified by the 






ENVIRONMENT OF DEPOSITION AND ?ROVENANCE 
Twenty four paleocurrent directions were recorded 
from trough sets, cross-bedding, and ripple marks within 
five measured sections. All paleocurrent directions were 
taken from the Tenmile and Olalla Creek Members of the 
Lookingglass Formation, and the Camas Valley Member of the 
Flournoy Formation. A rose diagram was constructed from 
these data which show two general trends to the east and 
northwest (Figure 17). 
Sedimentary structure, macrofossil debris, and the 
texture of the middle Eocene formations within the study 
area is interpreted to be a prodelta and/or delta deposit-
ional environment. Channel scour and fill, trough sets, 
cross-bedding, and ripple marks can be seen in rock out-
crops. Fossils are varied including pelP.cypod, gastropod, 
arthropod, wood and leaf debris. Pebbly mudstones and 
sandstones intertongue in the Lookingglass Formation with 
a progradation of sandstone to the north (Figure 4). 
The basin for these sediments was formed by the 
down-to-the-north movement in the Eocene on the Canyon-
ville fault zone. The intertonguing relationship of the 
Tenmile and Olalla Creek Members was influenced by the 
episodic movements of this fault zone. Maximum denth 
of this basin· within the study area is not determined 
s 
Figure 17. Rose diagram from 24 paleocurrent 
measurements made on outcrops north of the 
southern boundary of the Canyonville fault 
zone. 
56 
at this time because microfossils are absent in samples 
studied. However, the Tenmile Member is interpreted to 
57 
have been deposited in shallow water within the lower and 
upper shoreface facies. This interpretation is based upon 
grain size, sorting, physical and biogenic sedimentary 
stru~tures (Howard, 1972). As shown in Table VII, the 
Tenmile Member has several characteristics found in these 
two shoreline faciesc fine to medium-grained sandstones, 
moderately well to well-sorted; trough sets, rip ups, ripple 
marks, load and flute casts; repetitious Bouma a, band e 
intervals; thick tabular to lenticular bedding; horizontal 
box-like burrows resembling Ophiomorpha nodosa (?). The 
important feature of the shoreface facies according to 
Howard (1972) is the eroded bed tops which he assumes to 
have been controlled by periodic storms or strong tidal 
action. Beds within the Tenmile Member are frequently 
eroded at the top which is especially evident where trace 
fossils are lacking their vertical component. The fine to 
medium-grained sandstones of the Olalla Creek Member have 
the same characteristics as the Tenmile Member, indicating 
that the water depth during deposition of the Lookingglass 
Formation remained shallow. At the base of the Flournoy 
Formation are common specimens of Ostrea .fil2· (Figure 1J). 
These fossil oysters substantiate a shallow basin in this 
area during the middle Eocene. 
Compositional data from T.ables I through VI are com-
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Feldsnar Rock Fragments 
Figure 18. Grain composition on a quartz, 
feldspar, rock fragments ternary diagram 
for the Lookingglass and Flournoy Formations. 
B=Bushnell Rock Member, T=Tenmile Member, 
O=Olalla Creek Member of the Lookingglass 



















Volcanic Me tamorph·i c 
Figure 19. Rock fragment composition on a 
sedimentary, volcanic, metamorphic rock frag-
ment ternary diagram for the Lookingglass and 
Flournoy Formations. B=Bushnell Rock Member, 
T1, T2, and T3=tongues 1, 2, and J of the 
Tenmile Member, 01, 02, and 03=tongues 1, 2, 
and J of the Olalla Creek Member of the Look-
ingglass Formation; C=Camas Valley Member of 
the Flournoy Formation. 
60 
18 displays a wide belt of near equal quartz to feldspar, 
but variable amounts of rock fragments between the twenty 
two samples of the Lookngglass and Flournoy Formations. 
61 
Rock fragment composition for these specimens are predomin-
ately sedimentary (Figure 19). 
Four specimens, all from the Lookingglass Formation, 
are not dominated by a composition of sedimentary rock 
fragments. One thin section from the basal tongue of the 
Tenmile Member has equal amounts of sedimentary and valcanic 
rock fragments. Two thin sections from the middle tongue of 
the Olalla Creek Member have rock fragments that are primar-
and a sample from the upper tongue of this 
1 member is mostly metamorphic in composition (Figure 19). 
~ J !,if., ,.. . , 
Sedimentary rock fragments are chert, mudstone, and 
feldspathic sandstones. Volcanic rock fragments are basalt-
ic-andesi te, and andesi te. l\ietamorphic rock fragments in 
nearly all cases are phyllite. Only trace amounts of mafic 
and ultramafic volcanic rock fragments, and medium to high-
grade metamorphic rock types are indentified in thin sect.ion. 
Feldspar, as noted earlier, in all specimens is plagioclase; 
only trace amounts of potassium-rich feldspars exist. There-
fore, the components of the specimens examined may reflect 
a volcanic-arc origin. 
South of the study area in the Galice quadrangle are 
outcrops of the andesitic Jurassic Rogue Formation and the 
coeval sedimentary Galice Formation. To the west-southwest, 






basic igneous complex (Gullixson, Bounds, and Benson, in 
preparation). Accessory minerals and trace rock fragments 
of mafic, ultramafic and medium to high-grade metamorphic 
rock fragments are interpreted to be in part from the Mt. 
Bolivar region and from the south where suites of these 
rocks are found. These rock suites may be found within 
the Applegate Formation and the Josephine ultramafic 
complex. 
Therefore, based upon petrology and paleocurrents, 
it is interpreted that the provenance for the Eocene form-
ations in the northwest quarter of the Dutchman Butte quad-
rangle are the Rogue and Galice Formations, and the Mt. 
Bolivar igneous complex. 
,
LOCAL GEOLOGICAL HISTORY 
The study area is a very small portion of a large 
Eocene delta, located on the northern margin of a contin-
ental plate. This plate margin is demarcated by the Canyon-
ville fault zone (Perttu, 1976). Last movement on the 
fault zone was down-to-the-north forming a basin for the 
-Oeltaic sediments during the Eocene. 
Vertical displacement was followed by the 
of the Roseburg Formation and the Bushnell Rock 
deposition 
Member of 
the Lookingglass Formation within localized areas. Absence 
of these rocks overlying the Dothan Formation at Big Dutch-
man Butte indicates that this area was a topographic high 
during the Eocene. Rocks from the Bushnell Rock Member 
have immature disorganized textures. These textural char-
acteristics resemble debris flows which probably eroded 
off higher elevations from the south and deposited across 
the sharp escarpment along the fault zone (Figure 20). 
The relatively more mature textural characteristics of the 
Bushnell Rock Member seen at the type locality. about 16 
kilometers northeast of the study area, may be the distal 
portion of an individual debris flow. 
After the deposition of the Bushnell Rock Member, the 
Tenmile Member of the Lookingglass Formation was deposited 
with an intertonguing relationship with the Olalla Creek 
South North 
Dothan Formation 
1 I v Otter Point Formation 
Figure 20. Schematic drawing with vertical 
exaggeration, showing deposition of the Bush-





Member within a deltaic environment (Figure 21). Interton-
guing of these two members is believed to have been con-
trolled by small vertical movements on the Canyonville fault 
zone as the progradation of the delta moved northward. 
During this deltaic deposition the basin became shallow 
and the topographic high of the Dothan Formation at Big 
Dutchman Butte was overlain by the Olalla Creek Member. 
Water depth of this basin throughout Bushnell Rock 
time is not known due to the complete absence of fossils 
this member. During Terunile and Olalla Creek time the 
water depth was shallow, possibly within the lower and up-
per shoreface facies. Evidence for this water depth is 
based upon the fine to medium-grained sandstone, sediment-
ary structures of cut and fill relationships, ripple marks, 
load and flute casts, and biogenic structures of box-like 
horizontal burrows and feeding trails (Table VII). By the 
end of the middle Eocene the water depth of the basin re-
mained shallow as substantiated by the common oyster fossils 
seen in outcrops of the Camas Valley Member of the Flournoy 
Formation (Figure 13). 
Vertical movement within the Canyonville fault zone in 
the map area subsided by the time the Camas Valley Member 
was deposited (Figure 22). This cessation of movement may 
be partially responsible for the decrease of rock fragments 
in the Flournoy Formation compared with the Lookingglass 






·Olalla Creek Member 
Member 
Dothan 
1 I ~ Roseburg Form-ation 
Otter Point Formation 
Figure 21. Schematic drawing with vertical 
exaggeration, showing deposition of the Ten-





Dothan Formation1 I ~ 
I Otter Point Formation 
Figure 22. Schematic drawin~ with vertical 
exaggeration, showing deposl~ion of the Camas 








REGIONAL GEOLOGIC HISTORY 
During the middle Eocene. highlands existed to the 
south of this study area. Materials from the mountains 
were probably eroded and transported by a fluvial system 
~ at emptied into a basin along the north margin of the 
: present day Klamath Mountain Province. The basin for 
these sediments was formed by the down-to-the-north move-
ment of the Canyonville fault zone. This fault zone had 
been right lateral strike-slip during the Mesozoic but 






Paleocurrent analysis within t~e map area shows that 
sediments were deposited from the south-southwest and 
southeast. Petrology of this material shows a strong 
affinity for a volcanic-arc origin. Rock fragments are 
predominantly sedimentary which include chert, feldspathic 
mudstones and sandstones. Other rock fragments are volcanic 
clasts of basaltic-andesite and andesite, and medium to high-
grade metamorphic rock fragments. This data concurs with 
Coleman's Mesozoic volcanic-arc which he identified to the 
southeast of the Dutchman Butte quadrangle (1971, 1972). 
The Mt. Bolivar igneous complex. which was initially mapped 
by Kent (1972), is the most likely source for the sediments 







Baldwin (1974), Snavely and MacLeod (1977) believe 
that the north margin of ~he Klamath Mountains Province 
during the Eocene was continental shelf and slope turbid-
69 
ites. Data from the northwest quarter of the Dutchman 
Butte quadrangle differs somewhat from this opinion. Dis-
organized conglomerates similar to the Bushnell Rock Mem-
ber of the Lookingglass Formation have been seen in turb-
idite deposits (Walker and Mutti, 1977); but the inter-
tonguing Tenmile and Olalla Creek Members of this formation 
reflect a deltaic depositional environment. 
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